The Allium cepa chromosome aberration test reliably measures genotoxicity of soils of inhabited areas in the Ukraine contaminated by the Chernobyl accident.
The accident on the Chernobyl Nuclear Power Plant reactor IV in April 1986 led to the release of an enormous amount of radioactive material into the biosphere and to the formation of a complex pattern of nuclear contamination over a large area. As a consequence more than 5 million km2 of the soil in the Ukraine became contaminated with more than 1 Ci/km2 [1,2]. An assessment of the genetic consequences of the nuclear pollution is one of the most important problems. We applied the Allium cepa test to estimate the impact on plant chromosomes of nuclear pollution in the inhabited zones of the Ukraine. We tested soil from the obligatory resettlement zone (zone 2), where the mean density of pollution is 15-40 Ci/km2; zones of enhanced radiological control-zone 3, 5-15 Ci/km2 and zone 4, 1-5 Ci/km2. We found a dose-dependent increase in the fraction of aberrant mitoses from control values of 1.6 +/- 0.9% up to 23.8 +/- 5.0%, and a corresponding monotonous decrease of the mitotic index from 49.4 +/- 4.8% to a limiting value of 22.5 +/- 4.0% at pollution levels exceeding 35 Ci/km2 (activity of the soil samples exceeding 6000 Bq/kg, respectively). We observed a strong, significant correlation of 137Cs activity of soil samples with the percentage of chromosomal abnormalities, r = 0.97 (P < 0.05), and with the mitotic index, r = -0.93 (P < 0.05), in the roots of A. cepa, respectively. The results showed high toxicity and genotoxicity of radioactively polluted soils and confirmed the efficiency of the A. cepa test as a quick and inexpensive biological test for ecological and genetic risk assessment in the 'Chernobyl' zones.